Objective: This study aimed to investigate the effect of specialized prevention clinics and standard clinics follow-ups on secondary protection after acute coronary syndrome (ACS) on cardiovascular risk factors.
C a r d i o v a s c u l a r diseases (CVDs)
cause death in 45% of women and 38% of men aged less than 75 years in Europe. [1] Coronary artery disease (CAD) is the leading cause of death in Turkey as well as worldwide. CAD is a chronic disease defined as the sudden clinical manifestation of ACS, characterized by unstable angina, ST-segment elevation myocardial infarction (STEMI), and non-ST-segment elevation myocardial infarction (NSTEMI). In the hospital, the mortality of patients with STEMI is higher than that of patients with NSTEMI (7% vs. 3.5%), but their 6-month mortality was similar to each other (12% and 13%). In long-term follow-ups, patients with NSTEMI also had more co-morbid disease, thus doubling the mortality rate. [2] [3] [4] According to the 2012 The Turkish Adult Risk Factor Study (TARF), our country has 420 thousand coronary cases per year; 120 thousand of them are in the form of known cases of CAD, and the annual mortality rate is higher than the mortality rates in Europe by 32%. [5, 6] In the Global Registry of Acute Coronary Events (GRACE) records, a significant reduction in in-hospital mortality and cardiogenic shock was found in all the patients with ACS, parallel to the development of pharmacologic and interventional therapies. Besides, a significant reduction in the rates of developing myocardial infarction was achieved in patients with NSTEMI. [7] However, despite all these developments, short-and long-term protection, which is important in reducing the risk of recurrence of the disease, is still not at the desired level. Evidence-based treatment is not performed in 25% of patients with NSTEMI, [7] and according to the CRUSADE data (Can Rapid Risk Stratification of Unstable Angina Patients Suppress Adverse Outcomes with Early Implementation of the ACC/AHA Guidelines), the compliance to treatment recommended by the guidelines is limited to 74%. [8] In terms of secondary protection, even Turkey has a limited data. It has been shown that Turkey is behind the targets according to the results of the EU-ROASPIRE III (European Action on Secondary Prevention through Intervention to Reduce Events) study. [9] The same study showed that more than half of the patients had increased physical activity and only 7% were taken to the cardiac rehabilitation program after indexing.
This study aimed to prospectively evaluate the cardiovascular risk factors of patients undergoing thrombolytic therapy with STEMI diagnosis and appropriate interventional therapy after reperfusion.
At the same time, it was investigated whether a specialized prevention clinics follow-up (made by a single physician) was superior to standard clinics in achieving the goals in the guidelines of the European Society of Cardiology (ESC) prevention.
METHODS
The study was conducted on 67 consecutive patients who were admitted to the clinic with angina pectoris or equivalent complaints with STEMI diagnosis and reperfusion with thrombolytic therapy between January 2013 and January 2014. In addition to clinical complaints, STEMI was defined with ST-segment elevation in two adjacent contiguous electrocardiograms. After third-generation thrombolytic therapy, reperfusion was considered to have been achieved in cases according to two of these criteria: complete relief of angina, more than 50% decline in ST-segment elevation, and accelerating idioventricular rhythm. All hospitalized patients were given atorvastatin 80 mg/day or rosuvastatin 40 mg/day within clinic's ACS treatment approach. Again, according to the clinic's routine protocol, high-dose statin therapy was maintained during hospitalization, and after the patient was discharged, maintenance dose was adjusted to the patient's need. Coronary angiography and, if necessary, coronary angioplasty were performed on all admitted patients. Local ethics committee approval (no: 13-3/7) was taken for the study, and written informed consent was obtained from all patients.
Standard education was applied in the clinic according to the ESC secondary prevention guideline for all patients hospitalized and treated with STEMI diagnosis. This standard training was repeated at every visit for the admitted patients. Each patient was trained at least three times and checked at 6 months. No patient left, was removed from the follow-up, or died. The content of this standardized training was covered drug utilization, nutrition, smoking, regular follow-up, and importance of exercise. All the trainings were given by the same physician and took about 30 min. Patients' drug utilization plans were prepared.
Comprehensive diet education and food list were provided, and weight control was done at each visit. It was recommended for the patients to exercise for at least 5 days a week as 30-to 45-min walk at mid-pace, and whether they fit this program were questioned. All patients were checked in the first month after the discharge and then checked once in every 3 months. Patients who did not come for the control were called by telephone, and an appointment was made. At 6-month control, patients' drug use rates, diet adaptation, exercise rates, weight control, smoking, lipid levels, and blood pressures were evaluated.
A total cholesterol level of ≥174 mg/dL was considered "high total cholesterol," and low-density lipoprotein cholesterol (LDL-C) levels of ≥100 mg/dL were considered "high LDL-C." The targeted LDL-C value was found to be ≥70 mg/dL, which was recommended in the guideline of the ESC secondary prevention, or 50% or more reduction with respect to baseline LDL-C value in patients who did not achieve the first condition. CAD was defined as a history of myocardial infarction, coronary angioplasty, and/or coronary artery by-pass graft in a patient's medical examination. Hypertension (HT) was diagnosed for the patients with systolic blood pressure (SBP) of 140 mmHg or diastolic blood pressure (DBP) of 90 mmHg or when the patient was receiving any antihypertensive treatment. Diabetes mellitus (DM) was diagnosed when the patients' plasma glucose was found to be ≥126 mg/dL or when the patient was receiving antidiabetic treatment.
The study included 51 consecutive patients, who underwent similar treatment for STEMI in the intensive care unit and were followed up regularly in the general cardiology clinic between the same dates, as the control group. The demographic and clinical characteristics of the control group were recorded in the case report forms prepared for each patient. Standard education was applied in accordance with the ESC secondary prevention guideline to all the patients. At 6-month control, patients' drug use rates, diet adaptation, exercise rates, weight control, smoking, lipid levels, and blood pressures were evaluated. Test results of both clinics were compared at the 6-month follow-up to assess the importance of structured prevention clinics in secondary prevention.
Statistical analysis
The results were analyzed using the Statistical Package for Social Sciences 20.0 (SPSS Inc., IL, USA). Continuous variables were reported as means and standard deviations (mean±SD) or median (smallestlargest); categorical variables were reported as proportions (%) and number of cases. Nominal data were evaluated using the continuity-corrected chi-square test or Fisher's exact test. The distribution of the variables was assessed using the Kolmogorov-Smirnov test, and Levene's test was performed for variance equality. Student t test was used for two-group comparison with normal distribution and variance equality, and nonparametric Mann-Whitney U test (independent two-group data; LDL, HDL, total cholesterol, and blood pressure) was used for those without normal distribution. Differences were considered statistically significant if p<0.05.
RESULTS
The baseline clinical features of the patients admitted to the study are summarized in Table 1 . The mean age and gender distribution between the specialized prevention clinics (Group 1) and standard clinics (Group 2) patients were similar. No statistically significant difference was found between groups in terms of DM, HT, smoking history, hyperlipidemia, CAD, and family history (p>0.05). Also, no significant difference was observed between total cholesterol, LDL-C and high-density lipoprotein cholesterol (HDL-C), SBP, and DBP values measured during admission of both groups to the clinic. Only, Group 1 patients had significantly higher triglyceride levels [Group 1: median 174 mg/dL (50-611); Group 2 median: 136 mg/dL (46-444); p=0.039]. Table 2 summarizes the lifestyle changes of patients and drug adaptation data at 6 months. Smoking cessation rate was significantly higher in Group 1 than in Group 2 (72.4% vs. 50.0%, p=0.037). The rate of regular exercise by the patients at 6 months was significantly higher in Group 1 (31% vs. 13.7%, p=0.044). Similarly, on the rate of following the recommended diet was significantly higher in Group 1 apy were prescribed to the patients in both groups. Moreover, beta-blocker (Group 1: 92.5%; Group 2: 90%) and angiotensin-converting enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB) were prescribed (Group 1: 88.1%; Group 2: 90%) to most (43% vs. 19.6%, p=0.012). However, the weight control ratios were significantly low in both groups, and no significant difference was found between the groups (Group 1: 27%; Group 2: 15.6%, p=0.219). During discharge, dual antithrombotic therapy and statin ther- No significant difference was noted between the mean values of SBP and DBP in both groups (Group 1: 135±28/80±16 mmHg; Group 2: 133±18/80±15 mmHg, p=0.714 and 0.897) ( Table 1 ). At the 6-month follow-up, the SBP/DBP ratio was found to be statistically higher in Group 2 than in Group 1 (12±14/80±13 mmHg vs. 120±14/74±10 mmHg, p=0.003 and 0.009) ( Table 3) . However, the rate of the patients with SBP/ DBP >140/90 mmHg was significantly higher in Group 2 (23.5% vs. 9%, p=0.029) at 6 months ( At the same time, the ratio of LDL-C ≤70 mg/dL or ≥50% reduction compared with baseline was significantly higher at 6 months (32.8% vs. 13.7%, p=0.016) ( Table 3) .
DISCUSSION
Management of intermittent risk factors and medical treatments are vital after in-hospital treatment, besides the management of CAD at the time of acute exacerbation. Management of risk factors and medical treatments are becoming more important, especially in Turkey where CAD is seen more frequently at a young age. [9] Many studies have shown that lifestyle changes with smoking cessation, following an appropriate diet, and regular physical activity reduce the new event risk in patients with CAD. [9] [10] [11] [12] [13] Coronary mortality was also found to be reduced by 50% relative to those who did not quit smoking after ACS. [10] In the EUROASPIRE II study, in which lifestyle changes, management of risk factors, and medical treatment were evaluated in secondary protection, it was found that 21% of the patients continued smoking average 1.4 years after discharge. In EUROASPIRE III study conducted with the participation of 22 European countries including Turkey in [2006] [2007] 71 .8% of the patients were found to have quit smoking in the control performed 1.2 years on average after discharge. The smoking cessation rate was 76.9% in Turkey. In the EURIKA (European Study on Cardiovascular Risk Prevention and Management in Usual Daily Practice) study in which patients with cardiovascular risk factors were evaluated, the proportion of ten and oral), few patients followed this recommendation with caution. However, both weight control and the recommended dietary compliance rate were higher in Group 1. Similar to the difficulty of developing exercise habits, diet and weight control required long and intensive follow-up.
An important relationship exists between coronary death with high blood pressure, recurrent infarction, and stroke after ACS. Several randomized controlled studies showed a significant reduction in cardiovascular events with the achievement of targeted blood pressure after ACS. [17, 18] In TARF and Turkish Hypertension Prevalence Surveys conducted in different years, the prevalence of hypertension was 33.7% and 31.8% in Turkey, respectively. [19, 20] The control rate 20% in patients who received antihypertensive treatment in PatenT (Prevalence, Awareness and Treatment of Hypertension in Turkey) study and 24.2% in TURKSAHA (Treatment And Control Of Hypertension In Turkish Population) study. [21] In EURIKA, EUROASPIRE III, and EUROASPIRE II studies, the control rates were 40.3%, 44.8%, and 50%, respectively, in patients receiving treatment. [14, 16, 22] Patients in these two studies had higher numbers of controls due to the fact that they were private patients with cardiovascular risk factors. With regular follow-ups, the target blood pressures were reached in a large proportion of Group 1 patients and their mean blood pressures were lower than that in Group 2. This study demonstrated the importance of regular follow-up and training in the control of hypertension, an important risk factor for CAD.
Decreasing risk of cardiovascular events by lowering plasma LDL-C has been demonstrated in both clinical and epidemiological studies. [23, 24] The lowest recurrence of a cardiovascular event in secondary prevention was shown to be at the LDL-C ≤70 mg/dL level, and the ESC secondary prevention guideline also recommended LDL-C ≤70 mg/dL or 50% reduction to the baseline value. [25] In the EURIKA, EUROASPIRE II, and EUROASPIRE III studies, 58.8%, 58%, and 51% of the patients, respectively, did not reach the target LDL-C levels in lipid therapy. [14, 16, 22] The rate of achieving the target values suggested by the guideline was significantly higher in Group 1 than in Group 2 (32.8% vs. 13.7, p=0.016) at the 6-month control. Despite the frequent and regular follow-up in Group 1, the low number of patients achieving the desired active smokers in Turkey was 23.7%, which was similar to that in European countries (21.3%). [14] The rate of smoking in both primary and secondary protection was extremely high in both Turkey and Europe. In EUROASPIRE III study, most of the patients were informed about smoking cessation verbally (90.7%) or in written (34.6%) but only 14.3% of the patients were able to get professional help or medication.
The present study found that the rate of smoking was higher at hospital admission. The rate of smoking cessation in Group 1 (72.4%) was significantly higher at 6 months, which was similar to the results of previous studies. However, 50% of the patients continued to smoke in Group 2 at 6 months. These results were significant in terms of showing the importance of strict follow-up and education in smoking cessation.
Regular physical activity is known to have protective effects on hypertension, obesity, lipid profile, diabetes, and coronary morbidity and mortality. [12, 15] According to the EUROASPIRE III study, 59.1% of the patients had an increase in physical activity and 23.9% received professional help after coronary disease. Nevertheless, about half (57.8%) of the patients stated that they did mild and/or moderate exercise or did not exercise outside work (12.1%). [16] It was determined that 26.7% of the patients in Turkey did not perform any exercise outside work. [9] Regular exercise training (31%) was significantly higher than in Group 2 in the present study (13.7%). However, it was far from the desired level, although Group 1 was informed about exercise training and the importance of each control. This was important to show that the exercise was a way of life, perhaps from childhood, and that even after a serious disease such as ACS; the sedentary lifestyle would not change in a short time. More time and effort are required to ensure that more patients did exercise. Obesity is a serious cardiovascular risk factor in many ways. [13] Moreover, fighting with obesity is a long and difficult process. The EURIKA study found that more than 80% of obese patients received healthy dietary recommendations but only half of them had written recommendations, and only about one third to one fourth of them were directed by dieticians. [14] In the EUROASPIRE III study, only 51.8% of patients after cardiac event received dietary recommendations to lose weight and 39.3% of them were not attempted. [16] In this study, although all the patients were given a diet and weight control training in each control (writ-
Limitations
The most important limitation of the present study was the low number of patients, short time for followup, and inclusion of only one clinic. Patients monitored both in the standard clinic and in the specialized prevention clinic did not represent all patients who had a history of ACS; they might represent a group of patients with a higher health concern. This might have contributed to better results in both clinics. Therefore, extensive studies are required in which ACS is evaluated in a larger patient population.
Conclusions
After ACS, a significant increase in the drug adaptation, blood pressure control, and reaching the target LDL-C value show the importance of specialized prevention clinics at 6 months. However, smoking, diet compliance, and exercise do not necessarily mean that changes are needed at longer intervals, but longer and more effective methods are needed to achieve desired levels of smoking, diet compliance, and exercise.
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LDL-C target could be explained by not prescribing high doses of drugs, lack of compliance with the diet, and not reaching the desired levels of exercise.
Most of the patients received treatment recommended by the guideline at the 6-month control. In the EUROASPIRE II study, 86% of the patients were found to have received aspirin or another anti-thrombocyte drug; 63% received beta-blockers, 38% ACE, and 61% lipid-lowering treatment after discharge. [22] In the EUROASPIRE III study, 91% of the patients were treated with the anti-thrombocyte drug, 80% with beta-blocker, 71% with ACE/ARB, and 78% with statin therapy after discharge. [16] The EUROASPIRE III was a comparative study of Turkish and European data, and it was seen that the rates of use of anti-platelet drug (91.4%) and ACE/ARB (69%) were similar, but in Turkey, the use of beta-blockers (73.8%), especially statin (65%), decreased significantly during the follow-up period. [9] Both groups of patients were found to have received recommended treatments at the 6-month control. However, the statistically significant increase in the use of statins, especially in Group 1 patients, could be explained by regular follow-up by the same physician.
Follow-up in specialized prevention clinics has been shown to be more successful in many clinical diseases compared with standard clinics. This is the effect of the patient being followed up by the same person and/or people more closely and regularly and the relationship between the patient and the health care provider.
Cardiovascular protection was investigated in a specialized prevention clinic and standard clinic in this study to evaluate the importance of clinics in the early period after ACS. Management of cardiovascular risk factors, which are important in secondary protection, has been shown to be more successful in patients followed up in a specialized prevention clinic. Nutritional habits and regular exercise are associated with many factors such as family, social environment, economic situation, and education, and develop at early ages. [26] For this reason, even after a coronary event, it may not be possible to change these habits in a short time. As in other studies, the reason for high LDL-C levels, which were far from the target values, might be the difficulties in changing the eating habits. On the contrary, possible underlying genetic dyslipidemias might have made it difficult to achieve the targets.
